Abstract. Here we report on 3 years (1996)(1997)(1998) 
Introduction
The flux of dissolved organic matter ( There is particular urgency in evaluating the role of organic N in high-elevation ecosystems of the Colorado Rocky Mountains because of the recent reports of increasing amounts of inorganic N in wetfall causing a switch from N-limited to N-species in a high-elevation catchment may provide insights into ecological controls on retention and export of N at the watershed level. There has been discussion of the potential for organic N to function as a "leak" of N from terrestrial ecosystems to aquatic ecosystems [Hedin et al., 1995; Vitousek et al., 1998 ]. Whether this "leaky faucet" hypothesis is applicable to high-elevation catchments is unknown. It is also possible that inorganic N and organic N export in streamflow respond differently to increased amounts of inorganic N in atmospheric deposition [Aber et al., 1998 ]. Metrics such as the ratio of inorganic N to organic N in streamflow may therefore provide information on the N status of ecosystems.
Here we report on 3 years of organic and inorganic N fluxes from a high-elevation ecosystem in the Colorado Front Range of the Rocky Mountains. We also include measurements from talus and tundra subbasins in a preliminary effort to understand the interaction between N cycling and landscape type. Specific questions we evaluate include the following: (1) Are organic N fluxes in wet deposition large enough to warrant routine analysis in deposition monitoring programs in highelevation catchments? (2) Is organic N an important component of total N export in surface waters? (3) Does including organic N in N balances affect the estimated net retention of total N in alpine catchments? (4) Is organic N preferentially eluted from the seasonal snowpack? (5) Does the quantity and character of organic N export vary seasonally? (6) Does organic N export vary between talus and tundra landscape types in the same manner as NO3-N? (7) Is the leaky faucet hypothesis appropriate for high-elevation catchments? (8) Does the ratio of inorganic N to organic N in stream waters provide a novel method for evaluating the N status of terrestrial ecosystems from various biomes?
Site Description
The Colorado Front Range rises directly from the DenverBoulder-Fort Collins metropolitan area. This geographical setting results in high-elevation basins of this portion of the continental divide being located just west of large urban and agricultural activities. Green Lakes Valley (40ø03'N, 105ø35'W) is an east facing headwater catchment, 700 ha in area, and ranging in elevation from 3250 to •4000 m at the continental divide (Figure 1) . The catchment appears typical of the high-elevation environment of the Colorado Front Range and includes Niwot Ridge, where research has been conducted since the early 1950s [Caine and Thurman, 1990 Flow Injection Analyzer using a method based on the Berthelot reaction. The detection limit was 0.33/•mol L -• and precision was 0.91% [Seibold, 1995] . Total N (TN) concentrations were determined by using potassium persulfate digestion to oxidize all forms of N into NO3-N on both unfiltered and filtered samples. Nitrate was then measured on Lachat QuikChem 4000 flow injection analyzer. Detection limits for TN were 0.17 /•mol L -•, and precision was 1.62% [Seibold, 1995] . The difference between PON and DON is operational and defined by the size of particle that will pass through the 1.0 /•m filter. DON was calculated by subtracting measured inorganic N from total N on filtered samples, and PON was calculated by subtracting total dissolved N from total N on untiltered samples.
Samples for DOC were filtered through precombusted glass fiber filters and stored in precombusted amber glass bottles. Dissolved organic carbon was analyzed by combustion to CO2 on a Dohrman carbon analyzer. Detection limits were 8/•mol L -•, and precision was 2%. 
Results

Nitrogen Balances
Nitrate was the dominant form of N in both precipitation and stream water (Table 1) Subtracting inputs from outputs, the mass balance estimates suggest there was always net retention of inorganic N in the basin (Table 1) (Table 2) . Similarly, in alpine and subalpine catchments of the Sierra Nevada, where atmospheric deposition of inorganic N is <2 kg ha -• yr -•, the ratio of inorganic to organic N is 0.67 or less (Table 2) . However, at our alpine site in the Rocky Mountains, where atmospheric deposition is appreciably greater than in the Sierra, the ratio of inorganic to organic N in annual stream water export is much higher than any of the other sites at 3.8.
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